Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 05-255593 
(43)Date of publication of application : 05.10.1993 



(51)Int CI 

1 




C08L 79/08 

WWW § / w^w? 

C08L1 01/02 
H01B 1/12 




(21 Application number 


03-067761 


(71)Applicant 


: CIBA GEIGY AG 


(22)Date of filing : 


08.03.1991 


(72)Inventor : 


WERNET WOLFGANG 








LOHSE FRIEDRICH 








FINTER JUERGEN 








BLEIER HARTMUT 








ROTZINGER BRUNO 








VOGEL THOMAS 



(30)Priority 
Priority number 



90 759 Priority date : 08.03.1 990 Priority country : CH 



n 9 



CM 



(54) ELECTRICALLY CONDUCTIVE MOLDING COMPOSITION OF POLYHETEROAROMATIC 
COMPOUND AND SULFATE POLYMER AND FILLER 

(57)Abstract: 

PURPOSE: To obtain a composition which gives moldings having 
good mechanical properties and electrical conductivity by 

incorporating an oxidized polycationic polyheteroaromatic fl 
compound or aniline and a polyanion of a sulfated alcohol group- 
containing thermoplastic polymer. 

CONSTITUTION: A molding composition in the form of particles 
comprises (A) at least one oxidized polycationic polyhetero- 
aromatic compound [e.g. a pyrrole of formula I (wherein R1 and R2 
are each H, 1-1 6C alkyl or alkoxy, or R1 and R2 join to form 
trimethylene or tetramethylene) or aniline and (B) at least one 
polyanion of a thermoplastic polymer having sulfated alcohol 
groups of formula II in recurring structural units. The moldings 
obtained from this molding composition have good mechanical 
properties such as high tensile and flexural strength and good 

toughness and high conductivity. This particulate molding ' 11 

composition is also suitable as an electrically conductive filler for 
plastics. 
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14 

(1) 



jgififi 1 0 0— 5 : e7l/%Rtf (b) (II) 
[ft 3 6] 

(ID 



10 L/yXtt^^n'N+^^^f UyT*»5o #J 

*.tfx^U:/* 1, 2— Xfcfcl, 3-^Dk!U^ 1, 

2- . 1, 3-Xtil, 4-^U>. 1. 2-. 1. 

3— . 1. 4-Xtil, 5— 1, 2—. 
1, 3-. 1, 4-. 1, 5-X&4 1, 6 — n*$/U 

:/-r>U>\ Y z ris\szs, l, 3 -is?w<y=?-l'Z/^ 
l, 3— X&4 1, 4 — istrw\$-islsy* 2— ^^;l/— 
1, 4 - y^n^yl/yM*v^DA^y;b- 1 , 4 

20 [0027] mttimmctt\^Tmmznzi?*—>i'<D : ? 
b<t4 6— 3o<@. ^tc»$b< C4 6—2 om<ommm 

?^#St5o #$l^*SB»Hltt. R 3 RtfR4 A** 

n^nsi/^c54i:bT^ (in) 

[ffc3 7] 




[0 0 3 0] ££>tc. *«TOO«JBfflfflflt*«. 
40 [<t3 9] 

-c— o— so 3 e 

i^fCJtlt, (a) ^ (IV) 
[ft 4 0] 



50 



(9) 
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16 



ci i 2 -cn (iv) 
i 

CO 

NII-Rg-OSQj® 



<om— X«tBS^-S.«ii*{si 1 0 O-StMW 
(b) 5* (V) 
[ft 4 1] 

(V) 



l I 

V V 



R 



CO 0 3 13 j£ (IV) 2fctf (V) lc*3^T. R? ti, * 

— CisT^UV. 2 — 6ffl^4^r;t/^l/>^ffi£: 
tt5#'J (Cz — Cg ^-^->r;i/^i^» . Cs — c 

Cffc4 2] 

I 

-CH 2 -CH-CH 2 -Y-R 12 



Cffc4 3] 



O- 



■o-c- 



Xte-N (Ci — C4 : RizteCi - 

Ci 8 r;l/^;k Cs — C? i/^D7M;k (Ci — C 
12 T)^)V) — Cs ~C? >/^D7W;k 7x-;K 
(Ci — Ci 2 T;l/^l/) 7i-;k ^vs^l/Xte (Ci 

— CizT/l^i/) ; R 9 tezkfg. Ci — 

Ce T/l/^/l/, -C OOR12 £fcte: 
Cffc 4 4] 

coo e 

>\ R12-0-. Ci ~CizT;i/^;b 

[ft 4 51 

-coo e 

— COORi2> -COORs -OH. -OCO-R12X 
te:7xn;b (r 8 KtfRiz tefl&O^JstO T*fc9 ; A 
tt-0-XW:-NH-r**5o A t±jff$ b < fcfc- N H - 
T£S 0 

[0032] ^?^u<ti. it (iv) <DmmmiH9 0-2 

0^e;b%. ^tcfcfg; b<l£8 0 — 3 O^jVXJ&IFjZ 
(V) (0«t3gmfiL8 0— 1 0^E;b%. «FtcJi?g:L<t±7 
0 — 2 0^e7l/%^aEt"^o 

CO 0 3 3] Rs ti. TA'*U>'<Dig-g\ »£b<«:2 



>\ "x^^uv. ^y^uv. t^fi/x y~Lx>. 

t^L^ Vt^U:/. K-f^>U>\ r-h^Ti/ls 

S 0 x^U>. 1, 2-RZf 1 , 3-ynlfU^ I , 

2- . 1, 3-Rtfl. 4 -:7^U>\ 1. 2-. 1, 

3- , 1, 4-Rtfi. s-^yfuyft&ffjc 1 , 2 

10 — x 1, 3—. 1, 4—. 1, 6 — 

CO 0 3 4] Rs ti. #U (t^^7;!/*U» 0« 
£\ »^U<Ci2-4f@^^^T;l/^U>#SRO : T 
;b^U>^^c£6&c»£b<l£2 — 4{@. fffc:£?3:b 
< 2 Xtt 3 «<DRiRK? So 

CO 0 3 5] Rs ^^P7/l/*Uy©«$, IflcSSF 

So 

CO 0 3 6] S 
20 Cft4 6] 

I 

- CH 2 - CH- CH 2 - Y-R 1 2 

£bT<9Rs tt. 7»U;*Old*Xtt«i 

R 12 - Y - H t <DEJ££lfi***-ro 
CO 0 3 7] YMu »i:b<l*-0-2:/cte 
C{b4 7] 

? 

-oc- 

mm s u < b 1 - 6 ffloK*s?<Die«ttxj4»sa 

K(D7^VT**SCfc^fSo R12 tfS/>D7;l/+ 

&So Ri2^ (Ci — CizT^Mr/W ^^D7;b+;H' 
<fe S Jl^ti . > 2 n T ;bti«r K W * b < 2/ * a ^ 

^6^»$b<Ci l ~6f@. ft 
tcfc?£b<ti 1 - 4 l ^^T'f 

So R12 ^T;l/^;l/^air:;bXBT^;l/^>> ? ;b'e^ 

CO 0 3 8] R 9 ti»^b<«7k^TfeS 0 R9 ti. T 

9 3b^-COORi2 T^Sig^. Riz t±W2:b<l£Ci — 
Ci 2 T;l/^K ^tC»^b<tiCi -Ce T)V*)\,T*3b 

So 

[0 0 3 9] y^l/^7l/Rio ti. ii?^b<tiCi — C4 T 
50 ^^UT'^So Riott. ^^b<^7j<^ IfX^Ci 



(10) 
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[0 0 4 0] Ru tf»Ri2 -O-Ta&SWfrti:. Ri2« 
»^L<tiCi -Ciz7;l/», «p(C»$L<«Ci - 
Ce rfr&W&Zo Tfi/JFlVMRii S8FS b < li 1 

— 6 £ l < ti i - 4 la^ntiic? -r 

£ c Ru *<S-COORi2 -e&Si&-&ti. Ri2ti»^L 
<«Ci -Ci 2 T;l/*/K ^c«FSL<ttCi — Ce T 

ii tfg-OCO-Ri 2 T*&Z>m&&. R12 tiWSL<« 

Ci -Ci 2 y;i/*;K #tc»$b<«Ci -CeT;!/* 

[0 0 4 1] R 8 tcoi/^TcDfij^W^H/^S^. S 
-COORs OH^LT^Rn tclfflt^o 
[0 0 4 2] »SH/^flSffifil*C*3^Tti. Rs tezk 

*y|?l> ffi*. zsTS. Ci -C 4 T7l/^;K Ci -Ce 
y^zn^X -COO-Ci — Ce T;b^;K -COO 

— Rs —OH. -OOC — Ci— Ce T fV^r JV^ty jl 

[0043] Ci — C20 r^vtttoR ' mm 

'ti, GOiifcfCi ~C2oT;i/*;i/-co-. Cs -Cs 
>/^d7;1/^1/-co- Ci ~Ci5 r;i/^;i/-Cs — 
Cs y^a7W-CO- Ca — Cs ->^ny;l/^ 
;l/— CH2 -CO—. Ci —CuyfrJrJV— Cs — Cs 
i/^D7;l/^l/-CH 2 -CO-, 7x-/b-CO- 
^»-CO- Ci -Cm7;1/W7x^I/-CO 
-XtiCi -Ch 7;i/*;Hy^l/-co-T*$5«:i: 

J! " 

II oso 3 e 

oiMfigo-stMRtf (b) S (V) 

[ft 5 O] 




(V) 



R 9 R n 



[oo47]s (vi) commmmt, ^&tc»*L<« 

7 0-10% ^c!ff$L<ii60-20 ; e;l/%T 
feO ;iC (V) 0^#futi££>lc^i:b<ti3 0-9 
0^/1/%. #(C^L<ti4 0-8 0^%T^^o 



18 

*JfCi — C20 7W-, Cs — Cs ^^P7;W 
- N Ci — Cis r;t^;l/-Cs — Cs ^>^o7;W 

Cs — Cs ^>^P7^-CH2 Ci — Ci4 
T)V*Jls-Cs — Cs v'^D7;l/^-CHz 7x 
n;K Ci -Cm7;1/W7x^«Ci 

— Cm 7;^M>^K'fe§Li:OTtSo R l 

[0 0 4 4] CfteojS^JfllBflittlU:. S (IV) tc4o^ 
10 TR 7 CiTK^XtiCHa TfeO. Rs b<ti 
7>Ri^Ca -Ce 7V1/*U>\ v^U^V^l^X 
t£S^n^^>b>-?&9 (V) tCfc^T. R 

9 tt7k*T*0. Rio tiTk^Xti^^TfeO. R ll te 
-COOR12 Xte-COORs -OH^&^C^tflftC 
#£bl,\> 

[0 0 4 5] ^&frj:*«W<D»^LV^fiK^aitt. 
[ft 4 8] 

20 oso 3 e 

[0 0 4 6] Ctl6<Dfi«»«. »SKtt«l^»tf 
(a) SC (VI) 
[ft 4 9] 

(VI) 

[0 0 4 8] fu*BcQ#2; bl/^etiS (V) <DRs . R 

[0049] z.n%coi&&mmtiimt. r 9 rc/rio** 
7kit$»D ;rh^-ocori2 (5£4\ Riz«ci - 
Cis 7M;K Cs — c 7 s/^p7W;k (Ci — c 
\2T)\s3r)V) — Cs — C? 5/^n7;l/^;K 7x^;K 
^Vv^K (Ci — Ci2T;^7b) Jl/Xli (Ci 

40 — C12 TA>*)V) 'OS^l/t?**) T*6§MKl^^ 

[0 0 5 0] »Sbv^fiBIB«ti. J»mfflttS^tfctfS 

VII 

Wb 5 1 ] 



50 



(11) 
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20 




N — R, 



(VII) 



Ri? ti3fH»XtiCi ~Ce r;l/^;b^L<ti 
Ci —Ce 7^3 + ^tf8^nfcC6 — C12 r u — u 
VMCs ~Cs ^^D7WI/yt^^A\ #i£<Dg 
[ft 5 2] 

CII 3 CH 3 
I I 

-CM 2 -CH 2 -CH r Si-0-Si-CH 2 CH 2 >CH 2 

I I 

CH 3 CH 3 



A*. SCVIII 
[ft5 3] 



so 3 B 




(VIII) 



(S*. Ri7 ti^SSSXteCi ~Ce Trt^l/fcbOi 
Ci — Ce Z;b^^^T*S^^tl7cC6 ~ C 12 7U — U 30 

[ft 5 4] 

CH 3 CH 3 
I I 

CIVCH 2 -CH 2 -Si-0-SiCH 2 -CH 2 -CH 2 
I I 
CH 3 CM 3 

T*£>tK RisCiCi ~Ci2 T;i/^;br*fe^) <o*IBfi5* 

[0 0 5 2] *&fc:»*bt^fi6!B««. ^pf^fta^ 
**** ffittWlcfc K o * >;l/f t nfc # U :/ * >x 

[0 0 5 3] dc^ffiSdcKiCi^Kilfb^tifcr/l/^— 

[0 0 5 4] *3m<D&&mm&to'P. fi£»b) o#u 



wt t * * a-&f*ffl^ & mm s n § . 

[0 0 5 5] cti6«4E««|ia»ffi*fc:. BfflMt^tifc 
[ft 5 5] 

-C— O — S0 3 e M® 
I 

&5*m&mi. m^amm^mffFumo. 35 s, 

1 8 8^CgEK£*lTl/^o 

[0 0 5 6] T>^e~^A^^-4->ti. i^lfNH4\ 

^4^r>^e^^A^b< tttru ^-^At-feSi: 

T-^^o IRrv^-^Ati 1 — I 8ffl. #£b<l;* 
1 ~ 1 2 ffl. firtc»$ b < ti 1 ~ 6 I^Ki^^St 
5ci:A^f ; ^2^r>^-^Ati2-2 41, 
b<C£2~I 2fB. mc#£bOi2 — SfiOKSilgC^ 

(@. w^b<ti3~i 8f@^tc^$u<c±3- 1 zm<o 
mmm^^-? 2 ;^4&T>qe-^Ate4 

-361, W^b<^4~2 4f@. 1#&C£?3; LO*4 — 



(12) 

21 



1 SflOKJRS^^-rsc^^TSSo 

[0 0 5 7] nn&(Ol^*lfitt, M+ ffVttl** . 

Ri4 Ris Rie N* (S^s Ri3. Rm, RisRtfRiett* 

i^tifcCi ~Ci 8 T;l/^K 7i-;K (Ci — c 
12 Y)l3r)l) 7x-;K (Ci ~Ci2 7)V^-)V) 

Cs — C 7 v/*n7;l/*;l/Xtt (Ci — Ci 2 T;l/*- 
-Cs ~c? s/^D7;l/+;l/f$0, XliRn Rtf 

l^*Dfc*»tt* 4»&< ££>Ri3 - Rie CD?^<D 1 OA* 

[0 0 5 8] R13 — Rie TjV*As<DM&, lUIttX 

»*L<«l-6ffl©K3ltH : f : %Wr-5 0 Wfctf** 1 
;K JC^yl/. n-Rtf i n-. i -&tfte 

rt-y^-^K -n^->;K 

;K y~;K ^vvK l ^>"r r > / ;K F^vvK 20 

[0 0 5 9] Rn—Riete. fcHo+5/7;WOl 
*g\ ffi»ttXtt#tt«tt-C* 9. W2:b<te2~l 8 
fH. £?2;b<te2~l 2®. ^e>tC»^b<ti2~6{l 
OR«I?*tSt5o 2-fc. Fa^soiF- 1 — T 
>K 1 -Xti2-t: — OK 1 — ti 
Fn^i/7h-4 — T;l/S:t>' 1 — t: 

[0 0 6 0] T>V*J\s7 3L—>VRZfT)V*Jls^>i?)\/<D 

— ;K n-X« i -yalf;l/"7i^;K n— . i -Xli 

[0 0 6 1] R13— Riett. S^uT>l/^V<Qi&^\ tf 
tc i/ ^ a ^ >;bT- & 0 

[0 0 6 2] R13— Riet±. 7;V+;by^u7;^;^ 
*§£\ JSF£L<fcJ: (Ci ~C 12 7^*/!/) i/^a^v^- 
(Ci 7/MM/) >^a-N^->;U m^l£ 

* ^)V$> b < l±x*-;l/S/* a-^>^;l/X(i^^t> b < 40 
a: ^ ;b ^ a ^ ;I/ T*fe ^ o 
[0 0 6 3] R13— RietemcJfFSLOiCi -Ce 7 

[0 0 6 4] Mit^ffi^tl^l^U, BEfiirfe 

[0 0 6 5] a) ^PKJLT l<@«fcS^<. #2;bOi2 
fflOx#+y KSfit 5^ S/^Mt^ftStf b) so 
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[ft 5 6] 

-CH- 
0-S0 3 e M e 

ti. mtf*S^BfH#fF3. 4 0 2, 2 2 1 ^tclBK^ 

[0 0 6 6] XLX^-^l/gP^tC 
[ft 5 7] 

I 

-C— O— S0 3 e M© 
I 

BttrfM, 3 4 1, 6 4 7fatf*Ififff4, 2 8 8, 
4 2 7^cfE*£2fnT^£ 0 

[0 0 6 7] ffi<DJg(DBg»ft^tifct. Ko+S/T/l/*;!/ 

1 8 0, 6 9 0tC|Bic^nTl/^o 
[0 0 6 8] fc: Hn+^l/Mf-r^^y^^ KRCF* 
'J75 FWu 0Ox.fcf#U F&Bf&TzmCr hfilc 

x/y-3, 4-ij;i/4-:>iiS7k!iiHyXiiFD- 
;l/-r h^*;l/3pv»-Si*«JX«*ne<DKt> b< Cix 

[0069] ^wtcfieffl-rsstKft^ujix^i/. # 

;btb<^7;^-Uyy ? 7^X #J;U£ 1 , 4-^h 
- 2-xv- ;l/£fcfc* 1 . 4 — 7b— 

->K«*ffil>ltffiP7k»»«i:j:^TBHa-r*o StfC tH 
a + ^l/Si&BSKftrSC ^3b^ffSo (#J*fcfHouben 
-Weyl Vol. E2(k 1994M^T^OM .L . Hal lens leben <DlB 

[0 0 7 0] t Fu+y7M;l/I^tt1-§i^*i 

7;l/n-;k ^U7^h\ 7^U;l//^^^«;;l/Ki^ 
*X«*OJta*(*:«: H Sftxi^U^XtiSftya^U 

[007 i ] *»«BK:fieffl'r«»praitts^«:tt. besi 



(13) 
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-<p-OH 

[0 0 7 2]Sa(l fni*^T'6§o S03 W\ 
[0 0 7 3] jg^^ffitt^fflfi. «F^cStt<0*yn h 

^y^/boi^lxV^y zr— ;K 

2 -y^nnx^x 1 , 1, 1 — h y ^ddx^>R 
OP 1 , l. 2, 2~rb7^nDX^y ; ^ h>\ 00 
^^y-7f-n7^FX S — ;^D7^ hVRtftf/S 

N-S/7fM^7^h\ N, N — >?x^l/3lvUi>7' 
^ h\ N, N-^y^/l/T-trhT^ h\ N-y^;W-y 

N — *^7l/lfny K>&tf N — r-t?^;bfc?a y F> ; 
h^^^l/KlR ; V~ * X 4^ ^ K ; X;l/*4- 30 
->b\ WfctfS/T^l/XJl/sM^K* X>b*>\ 

^> ; n— ^^i/tf-^u^^ ; N-*7-/i^e;!/*u > ; 
^no^y-tfy, o-y^nn^y-tfx 1, 2, 4 — 

[0 0 7 4] KJSfiK&±. 0!l*fcf 1 0—1 5 0°C. 
b<te2 0— 1 0 Ott'fe^o SJ5B?B8fci\ 155-10 
WT'SSp 56^7»> SO3 iJ*&QEm*Z>m& 40 

y &mmm$> b < «*BKb7' v^e- •> aotKJS 

-c^ftrrso 7^>/so 3 «*tftry^>/ 
so 3 m&w*&m~?z>m&n, ttts-rsr^-^A 

-T^c^^T'^^o «tBE{bffi<&tt<DJgW\ iSST. 7KT-i* 



24 

[0 0 7 5] *yaH/7^>©i^Watt, Sfc. *U 
Ut5 9] 

-o-so 3 M® 

I*St57*U U—bRZf*Z5V l/»h07'J-7 
[0 0 7 6] *»W^flBm*nSBfflS<bfe: Kd^^H 

#*rtt&fttSMu j»RTffltt*WbT^s 0 missive 

*y^-ra3?Sfl|ft:d«ioW«tt#y*^*vt: 
[0 0 7 7] CO<fc?frlHJSftWU *ngttK»W«rj£ 

§ST^lIMIfb^X«7-'J >**«{fc^Wfc 

[0078] a^*Mftffjow«. mmttoRzfmm 

mcHz O2 . Kz S2 Os Rtf (NHO2 Sz O 

8 t*$>k>. &&^&&rc& (unn&mBLZfm (id ft 

£1*U F e C 1 3 J&ZfC u C I 2 T&£o 
[0079] mnftMte. ^«fST^fcCi^«8ftT^fi6 

-*y>>Vk a^Xti^i) . I TOf 7 XM 

(Bffl»HWfflF^«3. 9 0 6, 5 6 3§#S)olt 
fBftti. CT^tfO. 5 — 5 0mA/cm 2 . »^ b < « 2 ~ 
5 OraA/cm 2 . b < 2 ~ 2 0 mA/cm 2 tcT^ 

[0080] mk{tn&#m<Dm&i±. ^m^mcn 

bto. 0 5— i^e;i//y y h;U. W^b<ti0. 0 1 

~o. 5*>v/v v hMcTzc £&t*%%> 0 mm35& 
ito. 01 — 1 ogi%, ^tco- 1— 5^a%tc-r 

[0 0 8 1] S^^rg^Jti. H9^bfci:*5»5T*feSo » 
^*r^Z7l/^y— Ci — C4 r;l/n4^->T 

;K n-Mi-^V;k n — , i -RCftert-^ 

^y— ^>^y— ^^-y-y— s~ 

;K ^-^^y— ;K -r^y— K-5r*y— )^ y 



(14) 
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— ;^y^f;Uib< ti^ey^^-;l/ai— T^l/Xti l -y 
h^y^D/^- 2 - 1> b < «: 3 ;bT*&£ 0 
CO 0 8 2] ««Lt<D|»*tttfc»»OJB«tt. 
OttffiRtf«f*cS»J(03BlRK:J:oT**So #34<OXli 

14^n b yjgSk iff* b < tt7';l/3— ;l/<D#«ETmSSi 

Ci. mcRia Ru Ris Ri6 N* (SC^K Ri3— Rieti^n 

Ci ~C!8 7W;k 7x~;k (Ci — CizT)V* 
;b) ^x— ;l\ (Ci — C 12 r ^y>vk Cs 
— Ct isZuTfrlrJVXte (Ci ~ C 12 7VI/*>1/) — C 
s — C? $/*nT;l/*/l/T?&£a\ XteRis RtfRu 
-^Cftotf h7^fl/X ^>^y ^U^Xte 3- 
*^^:<'? 1 by£:JgJ&U Ris ROPRie (±tuai0^4o 
0X^5) ££>&cg¥b<&£. Ri3— Rieti. C 20 

b< tin -^;l/T*S^o 

[0 0 8 4] fcf&va<Dmmm&-\'ft%:m&. mm.it^ 
t#*o a«jspjoiiftnwffifflw#5pj"c*so is^i® 

jM^l/g^U 7yt^»)A3»[: 1 — 6fl> Htl 

K FUx^l/T^- 1 )^?!-!^, bV 30 

[0 0 8 5] *6fc«ffi±*Cj«fcS-r£l*H. M^*f» 
[0 0 8 6] ««*MS<D«T». *«WOjffi»flHffldt» 
tflRtfl— 5, 0 0 0 /zm . £?g;b<«; 1 0 — 3. 00 

[0 0 8 7] ft (III)ft^1*<Q&{fcti. ^J^Cf-2 0~ 
6 0°C. #2: L< t*0~4 0tTlT9 Ci:^T't5o IS 

Maft^Jte, M^^tc^iibT^^tc^Tco ft 
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/K &7£b<teCi ~C4 T;l/^y— ctifi 

[0 0 8 8] ig^ftft (lll)ft&8jMU ^ (lll)»*X 
HBr, H U H2 S O4 „ H C 1 04 . HNO3 . F 

sos h. CF 3 so 3 h. Bsatfyaetysoft 
Krv^e-^^ct^afftiDMfkaijRtfcu (n) 

[0 0 8 9] it^mmtti&te. M*.ttBull. Chem. So 
c. Jpn. 62, 234 —238 v 7 ( 1 9 8 9) tClE^c^tl 

^5K^-eijicj*bTasB-rsci:^T^*o *ft>f*v«< 

*.&£(). l-100/im> £?2:b<t£ 1 — 1 0 fin 

[0 0 9 0] 9 fc. ^SfbStlT^Tfe 

J:^J£#U7x-l/V7^X m*-l£tfV (p-7x 

- b>T 5 w 5 sfeft^wafbfcifleffl'r s c & 
[009 1] ft (iii)ia*ffiffl-r*a^«4, s^bik 

<DmmMf&mzm&. &m%tm^ semi 5ot$ 

TO*5X|»l«Wt***tt»*T»D, ^^b 

r-i*£o *5BWtt*ft. aa«ao»aK:xttaa2:LT 

[0 0 9 2] fiEJBffiritteitifiiaft^lraXbT. ^7L14tc 

»WatfUKTTf»9X(E»«KO«H*-e. »* b < a 
6 0~i SOt^Sffl^ns®^ ^fljSKld:a<» 

«&^ftffiKcfft»ftaHntta. w*tfft»fairt. 5ft 

[0 0 9 3] *fBWKicfc*«lBfflaflt»^6»6nsa 
JBfeti. #U^-7-a5?§^{b^coit^ ISO. 1 S 



(15) 
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[0094] *«w^ritJBffl««»*^»e>n*ritJBBj 

[0 0 9 5] »5R«tft««a««»±*3rc»«ttreTA.9J4: 
Lt> H*tfffltlc«JSLTO. 1-9 011%, »* 
L < tt 5 - 8 0 lf%Ol4it*tSint5 £ t WT* 

*Rtf*in*ffi, mtfinxgm»k {ffi^TA^k Sfe 
3«T/^»JfcbT©«»*tt«JBfi*1*<Dffifflk:BII-r*o c 

[0 0 9 6] *fgWttl:fc 

a) RlRraitt. «HB!ftttXttSE««JiS^t*: ; Rtf 

b) CtUCgiftlUfc a 1) fttfb 1) (Dit&VbT*$>Z>m 

b l) E««iBJVffi4>tcaQM:7^=i— 
[fc6 0] 

-c— o— so* e 

I 

><n&j««ffl«ii»i:BB-r*. 

[0 0 9 7] ffc^ftb) flA*a) tCffl^LT 

0. 1-9 011% !f^L<ti5~80iI%^t§ 

[0 0 9 8] 8Sft^7Xf7^0M : 
» . *y (^^b- 1 . ^U^V7b> 

xtt *«J7^ ^x >\ mm^>5ti*is7^z/mx. ars/ 

^tfiftSSSstfyx^UV (HDP E) . ftftfttfyx?- 
U> (LDPE) RffiattfiM^yxf-l/V (LL 

dpe) ©#ijx^u> cma-rntfSB«jBTft§) 0 

[0 0 9 9] 2. 1 ) T*a?^fcS^t*:Otg^. fi&jAtf 
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tfUV^tfy x^U> (#J;U;f P P/H D P E, PP/ 
LDPE) cDfi^StfS4?^:So*l> 
^ Wi'LDPE/HDPE) o 

[oioo] 3. ^n^nn^(o^zm(D¥-;vMmfc 

yx^> (LLDPE) Rtf*n£ffiSBfi#yx^U 
> (LDPE) ^(Og^ftl, yntfl/y/l-^fX 
7nei/>/^V7fUX x^U>/ 1 -:/^:>\ x 
10 ^-U>/'v*-fe>* x^-UV/^^l/^V^V. x^U 
v/*s;/t->\ x^-i/v/^-r^ ^oifby/^ 

RZf^<om M^77-) ;&e>mcx^u>\ yatf 
UV^'n+It'v'x:^ v^^o^^^x^Xtex^-y 

^ccn^ofi-&«:^ig^RO : ±ie i ) tc^/ci^ 

20 ^U>-yatf l^>±tS^> LDP E/x^U^-gt 
LDPE/x^Uy-7^y«ft 
S^f*. L L D P E/xf U>-«»e-;l/ftl^M 
£/ L L D P E / Z-'f-Xs^y —T *7 U /^ftlpfro 
[0 10 1] 3 a. KffcTk^WBg (09*fcfC5 ~Cs)S: 

[0 10 2] 4. ^'JXf #y- (p-^;bX 

x #y- (a-^;bX^U» 
[0 10 3] 5. >?x.>BIWtkXttT^y7l/BI»**# 

30 tfx^uv/^^x^ xfuy/7^»Ja- hy 
;K Xfl/y/^^^'J;I/i7;b^K X^UV/IRizk 

v v^&tfx^uv/r ^ y a - h y * y ,p 

>>:e. v Jt^frXte x*- U 7 a if u y/^x > ^ — # 
y ; x^uvo;7n-y fiW^tfx^uv 
/7^i/xy/xfuys uy/^yyi/y/xf- 

U> N X^UV-x^UV/^UV-X^U^XtiX 
^U>-x^U>/:/atf U>-X^U>o 
40 [0 10 4] 6. X^-U>Xtia-^^;bX^U>(Oy 
7 7hftl^ 09*. *'J7^i/'xy^Xfl/ 

v. *y y^^x^-x^uvxcispy -j&vx-^z—t 

^ijDxh'J;l/AOX^U> ; ,f»jy^yxy/\(DXf 
UyRtf7^UaxhU;l/ (Xt4^^^yD-hy 
;l/) ;*V7^^'xy\tOXfl/X 7^Unxh»j;|/ 
Rtf***yd/»**vi/ : ^'J^^yxy^xfl/y 
R^Tk*^ u-r >^ ; ^uy^^xy^x^i/y, r 
^ y ax h y ;l/Rt/^7j<^ U-Y >8£Xte^ U-T ^ K ; 
y y^i/xy^xfl/y^vw = F : ^U7^-y 
so x >-\cox^ i/yR(/7 ^> y ;l/87;l/^/l/X«^ ^ ^ y 
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v-' \<dx?- U>Rt/T * y ;i/SET^l/*;l/Xti^ * * 'J 
/l/BE77t/*/l/ : *U7* ! J ;UKT;l/^r^Xt±^ U * * * 

^y u-h/y^^v^M^tt^^x^uv^tfr^ 

«l^M^t§fOig^ s gl^ABS, MBS, 
A S AMA E Sl^fc LTBE»Ofi^Wl« 

[0105] 7. /M=iy>#^a^ N guiuftfu^a 

p^UX ^{fcrfA. J^fb^y x^vxti^aux/b io 

ufflfte-u-r>. #y7vftif-;K tfy^Wttf- 

[0 106] 8. *»J7*»J U— FRtf#l>*$riMj L' 
^n/cM^^ ^U7^'J;V7^ FRt>M^U7^UPX 20 

F U >l/o 

[0107] 9. 8) T*^fc^y*v— ^n^rns^ 

hU^/y^^xy, 7^Un-h'j;l//7^U;l/i7 
7^yp-h y;l//7*y rt/KTyl/r^^TJl/ 
^;l/£> b < \£T 9 V u - h y ;l//Aoy vffctf— >l/ftfi 
^(*Xt±T ? V a - h y £ * y ;b^T 

[0 10 8] 10. ^6a»7;l/3» ;l/fttf7^>* Xfcfc 
^ co T ^jVmWfc5UZ 7JzZ —ftsfr 6 SiS 2 tifcfi-g- 30 
£k W*tf#y fcT~/l/T;bn— ;K atfUIWlf— # 

'jxf7';>ie-;i/, #y^m»^t£-;t/. 

»J;l/Xtt#U7'J;M55>; ra*K:±Ei) T^fc 
[0 109] 1 1. #U7Jl/*Uvyy n— *yjc 

x-^;Ko#ffi«^sa^s^*xt±tfx-^y >>> 

[0 110] 12. ^'M+v'/fUyWSftxf b 40 
vcD^3^a^y^~^^t'^^y^^v'^^u>cD 
J:5WJ7t^- ;b ; f»RT9M*y ^U^V. T^yi^ 
-hX^MBS^i bTSJtt bfc# y T-fe* — ;U 0 

[0 111] 13. ^U7x-L/>^yFM, 

«J7=mt5*'J7x-l/y^>' F& tf # 'J7x 
nl/yx;l/7^ Ko 
[0 112] 14. -^CtKn + ^^SStflHS 

fisxtt?? #S£<d# y v 5/r f ^ # y x*- u 
#y^xir;i/x«#yy^>?ji>^6Sl«^nfc5S so 
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[0 113] 15. zs7^>t z/±l)\s&* i/)Vmj&TS/ 

#^n/c*'J75 FMM^*J7^ F\ #Jx_fcf#y 
7^K4, #';75K6, #U75F6/6, ^ 1 J 7 ^ 
F6/1 0. 6/9. 6/1 2Rtf4/6, #U7^F 
1 K *U7^F1 2, m-^>y l/>> ? 7^>Stf7 

^tr>K*«^UT»6ns^s«i#y k ; 

* ^ U> 5>7 ^ V i: ^ L T*tt**St S Xttlf 
^^i/^y^^;i/^avxti^u^^7i/^e>Si§^ 
n^U7^F> B9*t£, #y-2. 4, 

;^«^fU>-fl/7^;l/7= FXtitfy -m-y 
i-l/WV7^l/7=Fo MJSO*y Kfc#y* 

^t>b<«:^:7 hfkb/ex^x Fv-t07a7^it 

#uxfuy{fU3-;k yyyubru^^y a— yi/x 

E P DMXttA B S*ffifflLTSttLfc* 
■J7^ FXten^y K ; Rtf icfciraX^tcfB^bfc 
#U7= F (R I M-#»J75 F^) o 
[0 1 1 4] 1 6. #Ug« % #U-<5 F\ 4?U7= F 

— r ^ Fatf* y ^ ^v— ;b Q 

[0 115] 17. 5sibJU&>Wt£is*-— JVELXf/JLlt 
tFD + v- >g| b < tiifJET £ ^ * F £ St 
i^nfc*Uxxf;k CTx.ti^y x^i^v^u^^u 
— F. ^'J7fl/yfl/7^l/-h, 1. 4-S/ 

o^->^m#^ ; RSKil: Fp+S/;^aim§* 
'Jx- TVl/fr£K*;£nfcli Fn^i/;b*aS^^t5 
7n-y^M^x-r;V-xxf;l/ ; 

hXtiMB S J: t> T^tt?tlfc# 'J x7r;l/ 0 
[0 116] 18. ^'J^J-t^-hM^'JxXr/l/ 

[0 117] 19. *UX;l/*X iPUxXf^X^t 

[0 118] 2 0. — ^-etiTyl/T^t F\ mjj-£Uyj- 

^tf7x/- ;l//*;l/jUZ;b-rfe: FISflgo 

[0 1 19] 2 1. F» 
Bio 

[0 12 0] 2 2. ?B«aUi:bT^ffll7'^l/n— ;l/Rtflf 
xxf;l/^6S»?nfc^eft* U xxf ;l/IS 

[0121] 23. m%}7? '))V3L^)\y^^mm^n 
[0122] 24. ribjsk. >k y << v 
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[0 12 3] 2 5. 3}l'jz*+S/h>5> 

[0 12 4] 2 6. -t?;Un — X. -tfv^XD J: ? 

>^;l/a-X&tH:/l/n— X^U— hXti^^Mr 
;bn— XcOcfc 3 Er-fe;l/U— xx— r^b ; Stfa^VRO* 

[0 12 5] 2 7. ±aol^*Oi8^*l (#U^l^V 
F) . mtfPP/EPDM, #'J75F/EPDMX 
liABS, PVC/EVA, PVC/ABS, PVC/ 
MBS. PC/ABS, PBTP/ABS, PC/AS 
A. PC/PBT, PVC/CPE, PVC/7^yU 
-F. POM/f&RlMtePUR. PC/#&"J^1£PU 
R. POM/7^Ul/-K POM/MBS. PPO/ 
HIPS. PP0/PA6. 6RtfJtl^»s PA/H 
DPE. PA/PP, PA/PPOo 
[0126] SBKftnxtSu ffitSWttS, ttWttl^ 20 

[0 12 7] *fgW©fil£»W\ Hilf^7Xfy*t 
[0 1 2 8] |»Bg{ttty^X^^^RtflB««iiS-&(* 

[0129] imw<oMi$Lmz, mnm±mmm&Rzf 40 
s* fiKjgiftiRtfffi. «rHit-r^oic mm<D&z>mm 

[0 13 0] fS»fii#S3CTA,S"]«. ^tCBE^TiCiSrg 
Tinx^tc^pJ^^-T^o Bfi^»«*ttiltlt* ceo j: 
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[0 13 1] *5SB8ttSfc#«tt^JB»*HiB , r*fc«> 

[0 13 2] «T^»«lcJ:oT*i8i!B*26ti:»t 
<BWJT£o 4j£ffilcJ:DWffib;fc 0 

[0133] a) mzvmmmit^zm'Sftvmmm 

7x/^>*14 2g(0. 5mol) (tX7xy-;l/^ 

8, 0 0 0. ar:*:/*— FBk PKHHS) 
MF 7 5 0ml4nc}g»bfco OV^t tf U S^V- S O3 tg 
ftO. 5 5mol(8 7. 5g)%ftlX.fCo 5 0 "Cfcl 2 Bf EN3 
l^fcBK 0°CWTt^aib. X#y— 5 

Oml^tC^bfdN a OH 2 2g ^0 < t)£SS~Fb 
fc. ov^T^U^V^riSETT^^^fcc «^»«« 
^V/n;V^6 U *y Wl/^TitR^^ ^i®bT 
R^ff Tffctibfco IRS : 1 9 0g(S^fit^9 8 %) 

[0 13 4] WJA2 :«»WfcBS»fbbfe7jLy*5/» 
ffit 

MA 1 ©7x/ + '>WB*DMF 7 5 OmHCjg^bfCo 
t?U^y-S03 fg{*2 6. 5g(0. 1 6mol)£:gsinb 
g^»*5 0°CT*2^raM»b/c:^ 1 0 

lth; a >r^fo b fc 0 eys^** 
ffi-Ft?a*brc 0 a^(**7k 1 o v y F/i/*Ti±jg£^ 

T%»U 8fc#bT*Bftbfc 0 IKS : l 9 0g(»fi^) 
9 8%) 

[0 13 5] MA 3 : ffl«Hl<kx^U>/lf-;l/T;l/a 
x^UV^W^^-^ttB^^^^tt/uffcbT. 

KS^*lkgtCO#4. 1 2moI <Ob FD+^S^St 
£±»&ffc£\ 6 5°CWS/Uy/N-^f;^aUK 
> (1 : 1) ffl^*h*U:}S*bfcc JS»«r4 0lCJc?aai 

u ««iEdi*i+-c»iBbfctru^>-so3 ig{*o. 
o5moi *aarabfc 0 2«MJi»bfc*. awTisaa 

x^-yl/TV^^^A^^^^T^^Ibfco eu^SE 

•yrT^iSb. jjfejtbTteiabfco ttM-a^i- cch 2 - 

CHz) n - [CH2 -CH (OSO3 R) ] -(Rii^F 
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m=0. 3T?&£) «#/c 0 7r^mftttlC&K>. 2 0(D 
MM 9 0. 5 t^Q* 2 2 5 °C*tfim bfco 

[0136] ma 4 : ss»w«c»A,fb3rnrc*u»*e 

8 8%ttA,ft*tlfc#UBSlf-;l/2 Og «\ N-^^- 
;btfaU F>2 0 OmlffT'fg^b/Co OI/Vt?N — 
ti°uU F>2 3 OmHcrg^bfctf U v^V-S 03 §g<* 2 
0. lgOi8»*SffL»tf6irFU S&t4lSlfflll 

STU 8U8bfcS^***ifibT*aftbfc (118 2 
%) 

[0 137] fflA5 : MA4 (DM&W 
- [CHz -CH (OH) ] 2 - [CH 2 -CH (O S O 

3 r) ]i — (Riih'jrw^^m^ Kj£ 
93. 5tstf2 7 9ic) &mrco 



mmm * h * s/ * y — ;u 

No. (ml) 
B2 100 
B3 135 
B4 35 
B5 75 



[0141] MB 6 : MA 2(Di^(* 1 1 7g . fcfu — 
;b 5 Oml&O^ 0mlGDfgf££\ WftSgJS 3 mA/cm 2 T? 

@ea— 7i/ ens) wnsmgA^^sF^ASE 

JS^B4>T*3^*HtT«»bfCo f»*««tlW* («f« 
tt*6S) *«««lfc:»S^6»*Lteo taBEiBSEl 1 0 
"CfcHol^T. ««WtC^bfcricJg1» (4X4X0. 5 
cm) £\ 1G -Pat?»iBbfco «»e#*«7 

[0 14 2] MB 7 : (NH 4 )z Sz Os /FeCh 

^m^xmtvtcmA 301^3. os g ^ 120 

7k 1 Omlfttffc? a— ;l/2. 0 lg(3 0mmol) ^:ftn 

ixmm <#) 
3 
4 
4 
5 
5 



(18) ffl¥5-2 5 5 5 9 3 
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[0 13 8] B) SgfflM 
MB 1 : MA 1 ©1^* 1 0g(0. 02 5 9mol)^xh 
^i/JLZS— )U\ 3 SmlRtfzKl 5ml<D*g^$UC*gft?b 
fco tfa— ;l/5. 2g(0. 0 7 7nol)*gftIb^ tK 

3 OmHCS^bfcF e C 1 3 3 4. 1 g 1 0°C"C 

jgTb/co »iKtt«i*iB-cjRa*»tffc. aaabfci»* 

*r5»U *?£fkft&U *2a*-e*a»bfc 0 IBS: 
1 3. 2g0^ffiCD9 1 %) o j£J£^ (IS 1 cmtf;K 
JE*g/£0EE*} 1 G -Pa) <Dm%Lfcmmi± 2.45 S/cm 

10 "^feo/Co 

[0 1 3 9] MB 2~B 5 : MB 1 IC Jg<ft*f~ £ #HSfC <fc 

1 tC^To 
[0 14 0] 
[Si] 



7K 






(ml) 


(%) 


(S/cra) 


0 


46 


3.9 


15 


91 


2.45 


135 


88 


5.9 


75 


85 


6.6 



1 o-cwT^aibfco <fc<«^b^e» 

7k6 OmUCjg^bfc^l/^^Vrieit^T^^e—^^ 1 
0. 4 7g(4 5mmol) Org^JSTb/Co C <D CL tiir^X 
Hfel»**f#fco *&«6 9%o MB 1 07?ffiTJE*S 
fig«bfce;Wi. lt£#^2. 9 S/cm^:WbfCo 
30 [0 14 3] MB 8 : MB 5<Qfft*2 5g^l 8 0°CT^ 
JE* (lGPa)TT3. 4&tf S^P^IRl^C^cbTjE 
ffij^JBU StR^M*} (12X12X0. 2 cm) ^# 
fc 0 JSHtiS 2 fC^o 

[0 14 4] 

[12] 

«a€58W(S/c») 
1.933 
2.GB3 
3.523 
7.393 
6.333 



[0 14 5] MB 9 : MB 8 O^TffitC <fcoT. «T<0* 
a) 

b) 1 8 0W 



c) a) cO^U— h^: 1 O^PpI. 1 8 0 °CT-jbn#&bfc 0 

es^$3icsto 

[0 14 6] 
so [S3] 
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a) 
b) 



2.9 
17.0 



c) 10.19 

CO 1 4 7] 00 B 1 0 : g(| A 5<DM^ 1 2g(2 6. 5 
mmol) RZf7— V > 6 . 3ml (7 0mraol) ^TTk 1 0 0ml 
tplcmML. 'J^5ml (8 5%) &1}Q7Lfc 0 OVTjg 
5 U 7k5 OmlfCjgfrLfc (NHO* S 

2 Oa 4g(l 7. 5mmol) SrjffliL&tf ^TLfCo ^) 

i o#«oss*jiiiiffl©gL m&<Dfcfcm.&VBii.mm&.ic^. 



10 
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mrc E.mi$.&2tirzif:)V(DmifLfcmmiz. o. 015 

[0 1 4 8] MB 1 1 : MA 1 . 5g(13. 

3mmol) £rJ:<lftf$L&#e ) ?|<8 OmKCgJBU iSft* 

JStcio^fc. o^T-:n*^;l/:^>&S£:;!ra;L7c:o ffl%JS 

fir) *«4tc^-r 0 
[0 14 9] 
«4] 



HCl 

H3P0-. 

H 2 S0* 



(S/cm) 
0.089 
0.079 
0.097 



ro 
210 

207 
212 



ft*5 0 OrngXlim 



[0 1 50] MB 1 2 : Wl A 4 <D 

A 5©i^«: 1 g 6 m]«*i (C?g8?U Ol/^T*?g^'J 
1 O Omg ( 1 . 1 mmol) ^iD*.. KfefOSiif&^r 



[01511 
[315] 

(Tgl70lC) (Tg218^) 



1.00 
0.75 
0. 50 
0. 25 



0.038 0.0014 

0.020 0.0031 

0. 00084 0. 0035 

- 0. 00085 



[0 1 5 2] 0UB 1 3 : #JA 1 T'ffifflLft7x/*->ffl 
BM6 OSBttRtttHB 1 com^4 Oll%^iM«Cf 
SKjg^Lfco m€tVa*l 1 0°C<D;fra^:/UXt£T'ffi8S 

0. 0 3 4 S/cmT'&ofco 

[0 1 5 3] 0IJB 1 4 : 0»JB 5 <Dfft3i&#— ;VS.;V(pV 



fmm&m-&&M*t&-£?i,. ^%micmtci,x 1 so 

-C- 2 0 0 iCT* 5 »BIffilB«JB bT«tt<OK8*»fc. 

[0 1 5 4] 

[166] 



50 
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37 38 



mm 


mm 




m% 


(S/cm) 


PVC 


95 


5 




0.023 


PVC 


90 


10 




0. 143 


PVC 


85 


15 




0. 503 


PVC 


80 


20 




0. 853 


PVC 


75 


25 




0. 853 


PVC 


70 


30 




1. 803 


PVC 


65 


35 




1.803 


PVC 


60 


40 




2.303 


PVC 


55 


45 




2.533 


PE 


65 


35 




1. 113 


PP 


65 


35 




0.783 



(&) pvc : egaM \&9r=fm 

P E : Hostalen GF7740 

PP : PP-PIV29, Amoco ttlg 



[0 1 5 53 #JB 1 5 : #JB 5<D|»5|e3 5SB%£:8M¥ fc|»*«rffiBJ«mbTfitt«DKS*Sfc. ffifflUfcl 

&pJSH$S-&I* W5U£z9*(S/cm) 

#>;Xf-PV(165N) 0.143 

ABS(Teluran 8775) 0.033 

# »; ;*> — h (Type 5905) 0. 013 
^>J7';— ;KArdel D-100, Amoco) 0.093 

* U yUW# V (Victrex 4800P) 0. 043 

40 

[O 1 5 7] MB 1 6 : #U x?-U> (Statoil 62 £P£f#fc„ *»*©j£iH« t «ftU£»*#3i 8 K^To 

0. SolvayttSSO «r 1 8 0 ^CK^S&LfcilSMI (Brabend [0 15 8] 

er Plasticorder) K«AU Sfcfi£1&4'T-#J B 5©6t* [^8] 

fcfi^u i 9 0TEE*TTinSyBEtti»BLT«tt©H 



so 
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39 



40 



60 
50 
40 
30 



[0 1 5 9] 0»B 1 7 : #JB 5 OfflSfcRtfxjK+W # 



n&Bmmis/ca) 

0.07 
0.02 
0.003 
0. 0004 

"To 
[0 16 0] 
[5§9] 





30 


n coo 

u. d73 






50 


0. 073 






60 


0. 443 






70 


0.603 






80 


0.663 






85 


0.133 




[0 16 1] 0(B 1 8 : ffl B 1 7 (D^Mlcffi^T, fcTX 


1 5 O-C-r-^ffcbfCo 




7i/-;l/AJ:*)I$Lfct:X7i/-;l'A> ; i'" , J->->* 


0 IctjV^o 




;l/x— (x#^>l?S l . 


5 8 8) BMfcffJRtf 


[0 16 2] 




0jB5<Dt&5|c 
(M%) 


(g) 


mi o] 

©{tail i 
(g) 


(S/cm) 


30 


80.5 


2. OA 


0.3 


50 


73.2 


1.5B 


0.6 


60 


73.7 


1.3B 


0.2 


70 


80.4 


2. OA 


0.2 


80 


75.0 


0.03C 


0.4 


85 


75.6 


5.0D, 1.5E 


0.9 



B = 2 - * 5 ^ V)V 

C = B F 3 

D=5- (2' , 5' -^Vr h 9 t KQ7 »; AO - 3 -^^Uv'^a'N 

> - l , 2 - i>* ;utf ^BBfi&Mfc. 



[0 16 3] 



50 
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(72)fHB# 7U-K'J7t a— g 

X-YXi 4104 jr^jW-oV 7*y\> 

i/3LY"7— \Z 23 

F>r^»fftt«JH 78oo y^^yfctr 

^r^XS/ah^-b 100 



K^7l»ftai 7800 7"7-<7 r )V7 
K;l/7S/a h^— 16 

X^Xi 4147 7xi/a K^ty^l/ 
->nb^ — -fe 91 

K>fy«»KaH 7800 7 As? 
7;V7ya b7— t 5 



